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$G=(V, E)$ $V=\{v_{1}, \ldots, v_{n}\}$ $n$




$v_{i}\in V$ 1 $q_{i}\in\{0,1\}$
$q=(q_{1}, \ldots, q_{n})$
$G$ 1 $\xi\in V$
$\gamma$ $\mathcal{C}j,$ $j=1,$ $\ldots,$ $k$ $p_{j}$
$p_{j},$ $j=1,$ $\ldots,$ $k$
$\gamma j,$ $j=1,$ $\ldots,$ $k$ $\gamma=(\gamma_{1}, \ldots, \gamma_{k})$
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$j$ $c_{j}$ :
$f_{j}(q,p_{j}, \gamma_{j}) :=\gamma_{j}-\tilde{D}(p_{j})-\beta\cdot W(q,p_{j})$ , (2.1)




$A:=(a_{1}, \ldots, a_{m})^{T}=(\begin{array}{lll}a_{11} \ldots a_{1n}\vdots \vdots a_{m1} \cdots a_{mn}\end{array})$ , (2.2)
$b:=(b_{1}, \ldots, b_{m})^{T}$ , (2.3)




$SI= \prod_{j=1}^{k}SI_{j}$ . (2.4)
$\gamma$
$q$ $\gamma$





$f_{j}^{*}(q, \gamma_{j}):=f_{j}(q,p_{j}^{*}(q), \gamma_{j})$ . (2.5)
2 $k$ Nash
:
$minimizeq f_{1}^{*}(q, \gamma_{1}), \ldots, f_{k}^{*}(q, \gamma_{k})$
maximize $f_{1}^{*}(q, \gamma_{1}),$ $\ldots,$ $f_{k}^{*}(q, \gamma_{k})$
subject to $Aq\leqq b,$ (2.6)
$\gamma_{1}+\cdots+\gamma_{k}\leqq\gamma,$




:$\mu_{j}(y)=\{\begin{array}{ll}1, if y\leqq f_{j}^{1},\frac{y-f_{j}^{1}}{f_{j}^{0}-f_{j}^{1}}, ff_{j}^{1}\leqq y\leqq f_{j}^{0},0, if y\geqq f_{j}^{0}.\end{array}$ (3.1)




$minimlze\gamma$ $\sum_{j=1}^{k}w_{j}\mu_{j}(f_{i}^{*}(q, \gamma_{j}))$ (3. 2)
subject to $Aq\leqq b,$
$\gamma_{1}+\cdots+\gamma_{k}\leqq\gamma,$


























$r(q):= \max_{i=1,\ldots,m}\{a_{i}\cdot q-b_{i}\}$ (5.1)
$0$ : $q^{now}$
$q^{now}$ 4
1: $q^{now}$ $q^{next}$ $q^{now}$
$r(q^{next})$ $r(q^{next})\geq 0$ ,
$q^{next}$
2: $q^{now}$ $q^{next}$ (3.2)
3: $q^{now}$ $q^{next}$ $q^{now}$
$r(q^{next})$ $r(q^{next})$
$r_{1ow}$
4: $q^{now}$ $q^{next}$ $q^{now}$
(3.2) $r(q^{next})<0$ , $q^{next}$
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5: 2
6: $q^{now}$ $q^{next}$ $q^{now}$





$N$ $n=100$ 1000 $N$
$k=3$ $e\in E$ $d_{e}$ {1, . . . , 100}
$\beta=20$ $m=30$ :
(2.2) $a_{ij},$ $i=1,$ $\ldots,$ $m,$ $j=1,$ $\ldots,$ $n$ $\{1, \ldots, 100\}$
$b_{i}= \theta_{i}\cdot\sum_{j=1}^{n}a_{ij}$ , (6.1)
$\theta_{i},$ $i=1,$ $\ldots,$ $m$ [0.1, 0.3]
$\gamma=600$
$=20$
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